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(54)' STEEL SHEET COMPOUNDED WITH RESIN 

,{i57)Abstract: ' /• 

,l?URPOSE: To provide the above steel sheet compounded with a resin having stabilized high 
^hesive strength without generating resin peeling at the time of various molding processing. 
CONSTITUTION: In the steel sheet compounded with a resin possessing an iron- zinc alloy 
layer which is heated continuously and alloying-treated after both surface layers of the steel 
sheet is plated with molten zinc and constituted of at If ast two steel sheets and an 
ijitermediate layer of a viscoelastic substance, a coupling agent treatment is performed on the 
.^rface of the iron-zinc alloy layer and a collapsing rate of the surface of the steel sheet is . 
processed within a range of 10'-80%. At least one or two kinds of silane coupling agent, 
titanate coupling agent, aluminum coupling agent and zircoaluminate coupling agent are 
preferable as the coupling agent and a quantity of a coating film of 0.5-1 00mg/m2 of the < 
coupling agent after drying should be preferable! ; .< 
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i 

*;NOTICES* • . " . • -j - ; 

JPO and INPIT are not responsible for any 
^ damages caused by, the use of this translation. . 

I 4 l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

f # 21.* * * * shows the word which can not be. translated. ,i 
i^i* % 3;In the drawings, any words^are not trarislated. ' 



V' I CLAIMS 

S [Claim(s)] ' : . 

[Claim 1] In the resin compound-die steel plate which has the iron-zinc alloy laiyer by wfiich was heated 
e continuously and alloying processing was carried out after hot dip zincing was carried out to both the 
^ surface layers of a steel plate^ and consists of these two 6r nfcre steel plates and a viscoelastic-substance 
rinterlayer The resin compouiid-die steel plate excellent in the bond strength characterized by performing 
.V p^upling agent processing to this iron-zinc alloy layer feont face, and being processed on the range 
; whose rate of crushing on this front face of a steel plate is 10 : 80%. : 

[Claifn 2] Xhe resin c?ompound-die stefel plate according to claim 1 whose coupling agent is one sort of a 
silane coupling agent, a titahate system coupling agent, an aluminate coupling agent, and a 
zircoaluminate system coupling agent, or two sorts or more. ^ 
: [Claim 3] The resin compound-die steel plate according to claim 1 whose amount of coats after 
desiccation of a coupling agent is 0.5 - 100 mg/m2. : ; S 

' ■ ' . . " - i 

'« - - 1 , ... , , . L I . "l i ■ a . 

/[f ranslation done.] 
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f," * NOTICES* ■ ■ ' ' 

^§ INPIT are not responsible for any 

T; ' damages caused by the use of this translaition. 

1. This document has been translated by computer. So the translation may not reflect the original 

2. **** shows the word whicn can not be translated. : ? i i 
3.in the drawings, any words are not translated. . < 



DETAILED DESCRIPTION 




[Detailed Description of the Invention] 

[0001] ' 

[Ifadustrial Application] This invention relates tp the resm lajninated damping steel sheet in which was 
applied to the resin compound-die steel plate, and was more ^excellent in corf osion resistance to 
>^ operating epvironment conditions at the detail, and especially the bond strength that influences pres^- 
forming nature again ( was excellent. 
[0002] : 
vTf W [Description of the Prior Art] In recent years, the demand of silence nature and silence has increased in 
M various kinds of fields. In the goods field which uses prime movers, such as an automobile and a 
homeuse-electronics product, especially, or the field with tt^f need of controlling the vibration and the 
noise from the outside effectively like the building-mateirialis application used for a building, application 
;of a useful laminated damping steel sheet is positively advailced to absorptioti of this vibration and noise 

c;^^ ;![Q003] A stfeel plate, yafious plating steel plates, a stainless steel plate, an aluminum plate, a titanium 
*fH^^^^ the so-called restricted type which used the synthetic-resin plate etc.^for epidermis material 

further, and put viscoelasticity macromolecule resin between these two epidermis plates of composite 
(high-damping material) are applied to this. : ' * 

[0004] When used for a structural member, the reinforc^pieijt of a composite-steel plate is required, and 
it is common that a steel plate is used as an epidermis plateJ Furthermore, when the corrosion resistance 
founder an operating environment is required, the surface treated steel sheet represented by various plating 
steel plates is used. A hot-dip zinc-coated carbon steer sheet with much [ in order to secure corrosion 
resistance especially ] plating coating weight is adopted, and in order to seeiu'e the paintwork on the 
frontiface of a steel plat6, the steel plate with which alloying processing was performed so that JP,54- 
a p 2911- B might see is adopted in many cases. Moreover, as an approach of performing alloying 
' t processing, continuation heat-treatment which is looked at by JP,35-15073,B is performed widely. « 
[0005] However, in the resin compound-die steel plate usin^ the steel plate which performed such 
alloying processing, the bond strength of the viscoelastitity I intermediate product and steel plate which 
were put between steel plates produced exfoliation at the tinie of fabrication depending on the case 
rather than was enough, and there was a fault which brings about the fatal defect referred to as being 
unable to perform fabrication well. i 

[0006] This invention cancels the fault of the above-mentioned conventional technique, and it aims at 
^ offering stably the resin compound-die steel plate which has the outstanding bond strength whose 
shaping is attained by low cost in various configurations in the resin compound-die steel plate using the 






steel plate which performed alloying processing, withput producing resin exfoliation at the time of 
fabrication. u : !{ 



[Means for Solving the Problem] Then, as a result of this invention person's etc. investigating the above- 



, & mentioned tause in a detail, the following things became clear. That is, first,;since the adhesion at the 

■m- -m' ■ - ■ ■ ■ 

.: r • f 
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M time of a laminated damping steel sheet lamination was imperfect, it became, clear that the bond strength 
of resin and a steel plate became low. Furthermore, when it investigates in a detail, it is detailed in the 
f front face of the plating steel plate which carried out alloying processing, and much irregularity is shown 
.(j in it, and when laminated in a compound-die steel plate, since the viscosity of resin is high, it cannot 
follow in footsteps of irregularity on the front face of a steel plate enough, and cannot get used to it. 
- Consequently, the true touch area (area which a steel plate front face and resin contact and contributes to 
"'^ V: adhesion) on a viscoelasticity intermediate product (macromolecule resin) and the front face of a steel 
.y/ ; plate decreased, and it becaine clear that the bond strength ^^hich can be equal to fabrication was not 
^ : obtained. 

J'- [0008] As the cure, even if it was the case that the viscosity of viscoelasticity macromolecule resin was 

high, at the lamination process, it is giving the surface roughness to which resin's can follow in footsteps 
:^ ^ of irregularity of an epidermis steel plate front face, and it became clear that the outstanding bond 
6^ strength is obtained. Furthermore, it became clear by making resin and a steel plate react fo the steel 
>^ plate (for it to react) front face in contact with macromolecule resin according to a steel plate / resin 
^^j;. interface by performing coupling agent processing for the improvement in bonding strength with resin 
a?d a steel plate to have been attained. This invention'is made here based on the above knowledge. 
[0009] Namely, after hot dip zincing of this invention is carried out to both the surface layers of a steel 
:^ ^^S-^'' plate, it has the iron-zinc alloy layer by which was heated continuously and alloying processing was 
": ? '''^ carried out, and sets it to the resin compound-die steel plate which consists of these two or more steel 
V plates and a viscoelastic-substance interlayer. Let the resin compound-die steel plate excellent in the 
j"^; ^ bond' strength characterized by performing coupling agent processing to this iron-zinc alloy layer front 
f ' M face, and being processed on the range whose rate of crushing on this front face of a steel plate is 10 - 
4^ ^^^vx ^0% be a summary. ' ' 

!m [^10] This invention is explained further in full detail below. 
JS.^fJ^|Function]_ ' ^ • 

1% ' ^^^^ Although especially the thickness of the viscoelasticity intermediate product (macromolecule 
H ''^^ risin) layer used for the resin compound-die steel plate in this invention is not restricted, the range of 
10-300 micrometers is desirable, and when it desires much more improvement in the vibration- 



deadening Engine performance, the range of 30-80 micrometers is preferably good. Since the 



fV-J '% effectiveness that resin film thickness changes and carries out stripping of the vibration-deadening 
i^:^ engine performance of resin, i.e., the vibrational energy from the outside^ to heat energy in 10 

jnicrometers or less declines rapidly and it becomes iitapossible to demonstrate the property of laminated 
'^^""^y damping steel sheet original, it is not desirable: On the othetlhand, even if resin film thickness exceeds 

^^^;^- 300 micrometers, although there is no fall of the vibration-deadening engine performance itself, the 
^'"k 1^ difference of the reinforcement of resin itself and a steel plate on the strength becomes large too much, 
-4^ 0 at the time of processing shaping on laminateid damping steel sheet practical use, the amount of gaps of a 

steel plate edge becomes large, and it becomes disadvantageous, 
r t| [0012] In this invention, in the interface of macromolecule resin (viscoelasticity intermediate product) 
>^TV epidermis steel plate, in order to raise the contact condition of the resin and the iron-zinc alloy 

^ -A.'- ^^y^^ which have high viscosity at the time of a lamination md to secure a true touch area, the front face 

where the irregularity of alloying processing material is intehse is processed by the approach of rolling 
■^r e.-l^ and others, and the rate of crushing on the front face of a steel plate is managed to 10 - 80%. By this, by 
"^A ii' . '^z adjusting the center line average of roughness height (Ra) to the range of 0.3-2.0 micrometers, the 

flattery of resin with high viscosity in the irregularity on the front face of a steel plate will be attained at 
the tiine of a lamination, not only the anchor effect by the irregularity on the front face of a steel plate 
but a true touch area will increase, and high bond strength will be obtained. 
' [0013] The rate of crushing on the front face of a steel plate cannot reduce irregularity on the front face 



V Pf ^ Steel plate at 10% or less, and since resin with high yis9psity cannot follow in footsteps of surface 
^^^M intgul^iiy, the improvement effect of contact reinforcemeht is not accepted. Since rolling workability 
'^y- <:v: becomes high, a crack occurs in a plating layer and destruction of the plating layer itself is produced 



when securing with rolling on the other hand in order to secure the rate of crushing 80% or more is 
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liv ; considered, bond strength will fall conversely. Therefore, What is necessary is just to manage the surface 
'[ii rate of crushing in 10 - 80% of range. ; 

[0014] In addition, in order to make the number of the functional group of a coupling agent, and the 
I functional groups of resin which contributes to adhesion increase, it is necessary to make high the true 
: ^ touch area of a steel plate front face and resin. For that purpose, since a touch area becomes small in a 
: steel plate front face in respect of [ concavo-convex / which is not almost ] smooth, the managed 

concave convex is desirable. Therefore, it is desirable to manage in the range whose Ra specified by the 
[ V center line average of roughness height is 0.3-2.0 micrometers. The granularity of the front face of an 
, alloying processing as is 2.0-4 micrometers, and on the big front face of such granularity, a true touch 
C area also falls at the same time an anchor effect is not demonstrated, since resin cannot follow in 
footsteps of irregularity, and bond strength does not become high. Especially this phenomenon is 
■ remarkable when the viscosity of the resin at the time of a lamination is high. When viscosity in case a 
% -Q. steel plate front face and resin contact and react is 100 or more centipoises, specificially, it becomes 
' • remarkable. On the other hand, if surface roughness becomes the detailed irregularity of 0.3 micrometers 
or less, the anchor effect demonstrated because the irregularity on the front face of a steel plate bites in a 
resin:layer will become small, and a true touch area will also become small, the touch area of the steel 
■^i' ?;^ plate and resin which are contributed to adhesion canjiot be^secured, and bond strength will not become 

g \ 5^ '[0015] Therefore, the rate of crushing on the front face of a steel plate is specified in 10 - 80% of range. 
Furthermore, it is desirable to adjust surface roughness to the range of 0.3-2.0 micrometers by Ra. In 
order to acquire this surface situation, the approach of **, such as performing slight rolling (skin pass) 
usually performed with cold rolled sheet steel, is mentioned. Moreover, what is necessary is just to take 
the approach of adjusting the rate of an imprint, using the roll which carried out dull processing of the 
jroU for rolling by the usual approaches, such as shot blasting, so that it may become predetdrmined 
granularity in order to obtain center line granularity Ra in the predetermined range. 
[0016] Especially the thickness of a plating layer is not limil^ed and can be applied to the thing of the 
^ range of the amount of superintendent officers used by usually carrying out alloying processing, i.e., the 
^ laftge range. of 20 - 80 g/m2. Moreover, it is not restricted especially about the board thickness of a steel 
plate j either. As a viscoelasticity intermediate product used for this invention, various kinds of resin 
excellent iri the vibration-deadening engine performance is usable, for example, the macromolecule resin 
^ <| of various resin systems of **, such as a polyolefine system, a polyester system, acrylic, an acetic-acid 
^ vinyl system, a vinyl chloride system, and acrylic, is usable. Moreover, application of the heat-curiiig 
%fi jnold resin accompanied by crosslinking reaction and jtherm^)plastic mold resin without crosslinking 
#v^^^;^ is possible, and it cannot be overemphasized that aifesin system is not restricted at all. 

if ' ' Like ****, the bond strength which whose bonding strength on a resiii front face and the front 

, fk:e of a steel plate improved as mentioned above by the rate of crushing and performing coupling : 
X processing further by this invention although high contact reinforcement will be obtained if surface 
T roughness is managed further, and was further excellent in the plating steel plate front face in contact 
p. with a viscoelasticity intermediate product is obtained. 

<^ cf?^ [0018] That is, when the metal which is the resin and the inorganic material which are an organic 




material was compounded, control of the interface which a. heterogeneous ingredient touches is 




j . iimportant, the coupling agent which functions as this' point afnd interface reforming material is very 
v¥ ieffective, it acted as both binder in the interface which resin and a steel plate' touch, and it became clear 

that bond strength improved. 
^ [0019] Although a coupling agent makes organic and inorganic react, and has the effectiveness which 

strengthensi inorganic and organic association and it is widely used in the coating field, the dyeing field, 
^ etc. In this invention, a cup RIKAGU agent acts as both binder in the interface which resin and a steel 
plate touch. Bond stri&ngth is raised and one sort or two sorts or more of use of a silane coupling agent, a 
titanate system coupling agent, an aluminate coupling agen^ and a zircoaluminate system coupling agent 
iiS' very effective especially. ! ' ' : 

{0020] A silane coupling agent is a general formula YSiX3 (however, Y is the organic functional group 
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■.h. in which the organic matrix of synthetic resin and association are possible), for example, a vinyl group, 

an epoxy group, the amino group, an amide group, a Sulfhydryl group, etc. are mentioned, and the 
% alkoxy group which X is the radical of the hydrolysis' nature combined with the silicon atom, for 
^ example, is shown by OR is mentioned. Are expressed, and for example, alkoxy group OR hydrolyzes 
■i with external moisture, and the operation function changes to a silanol group. While the generated 
A silanol (OH) YSi 3 carries out a dehydration condensation reaction to the OH radical combined with the 
front face of a steel plate metallurgy group filler, builds siloxane association and combines with a metal 
t?* firmly, the organic ftinctional group Y functions as reacting with the organic front face of resin and 
performing ******, 

Q [0021] The above-mentioned organic functional group Y is selected according to the class of resin 
' mentioned later. For example, if the organic functionkl group Y is a vinyl group, unsaturated polyester, 
an acrylic, polyethylene, etc. are suitable for resin, and| if the organic functional group Y is an epoxy 
5^ gFOup, epoxy, urethane, a melamine, thermosetting polyester, denaturation polyethylene, etc. are suitable 
X for resin. Moreover, when the organic functional group Y is an amino groups epoxy, urethane, a 

inelairiine, thermosetting polyester, denaturation polyethylene, a polyvinyl chloride^ etc. are suitable for 
resin. 

|0022] A zircoaluminate system coupling agent makes a zirconium/aluminum main frames, various* 

f organic ligands are combined with this, one of the organic l^gands is constituted so that the inorganic 
part of a molecule rriay make' a canal and a hydrophilic property stability and may be obtained, and other 
, one has an organic functional group. As a functional group which it has in a iJIRUKO aluminate 

coupling agent, they are the amino group, a carboxyl group, a metacryloxy radical, a fatty acid, etc. As a 
' jeaction of such a coupling agent, when a reaction with polyester resin/metal plate is considered, for 
exairiple, iticombines with a front face through a metal plate front face, an oxo-radical, or a hydroxy 1 
group, and the ligation reaction of a zirconiimi and the aluminum element is carried out to the OH 
^1 radical of polyester in the carboxyl group of zircoaluminate. For this reason, the bond strength of a taetal 
'^ |>late and resin improves. ^ - . 

:^ii^23] A titanate system coupling agent is a coupling agent which contained titanium as a central 
element, for example, has what has (1) isopropoxy group, the thing which hais the residue of (2) oxy- 
aeetic acid, and the thing which has the residue of (3) ethylene glycol as a class of hydrophilic group 
combined with central element titanium. 
\%- {0024] An aluminate coupling agent is a coupling agent of the aluminum organic compound which . 

% contained aluminum ias a central element, for example, has alcohol'ate [aluminum (0R)3 and R:saturated 
H - hydrocarbon] and chelates [what has in a molecule the part combined with hydrophilic solid-states 
f % 4 w PP^^' P^^^^ (alkyl acetoacetic-acid radical etc.) which keep good relations to the 

I^J^^^ior^^ ^ ! ^ ! 

'^^> -3 i^^l The coupling agent which is not hydrolyzed also adds acids, such as a small amount of acetic 
'^1 "i^ ^9^^, and the coupling agent which becomes possible also has hydrolysis all effective in this invention at 
^7 \-!. coupling agents other than the aboye. ' 
:^ ^ ;[002^] Coupling agent processing uses the above-mentioned coupling agent, and after hydrolysis, it. 
paints it so that it may be approaches, such as a roll coater, and the amount of coats after desiccation 
i may become 0.5 - 100 mg/m2 on the front face of visco-elastic polymers or the visco-elastic polymers 
- • containing a conductive filler (viscoelastic-substance interlay er), and the metal plate to paste up. As for 

^effectiveness, the improvement in adhesion has few amounts of coats after desiccation of a coupling 
I agent in two or less 0.5 mg/m. Moreover, if the amount of coats after desiccation exceeds 100 mg/m2, 

e|foliation will occur from between coupling agent layers, and adhesion will deteriorate. Therefore, it is 
\ ./desirable to set the amount of coats of the coupling agent after spreading / desiccation to 0.5-1 00mg/ni2, 
: \^ :on a metal plate front face. In addition, although not limited especially about the drying temperature of a 
^ coupling agent, 100-180-degree C desiccation is desirable. Moreover, as for a coupling agent and visco- 
J elastic polymers, it is desirable to exceed 180 degrees C and to make it react at less than 250 degrees C. 
Vl y 'p^ {0027] Next, the example of this invention is shown. 

''^W:[Q0281 : . . 




H 4'< 
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[Example] The continuous casting aluminum-killed-steel plate of 0.8mm of board thickness was used, 
after carrying out hot-dip-zincing processing, alloying processing (zinc metsuKe; amount 45 / 45 g/m2) 
was performed, and the steel plate which adjusted the rate of crushing and surface roughness on the front 
face of a steel plate was used as the skin steel plate. Furthermore, it is [Table 1] to a steel plate front 
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It was alike^ and coupling agent processing was performed so that it might be shown. 
[0029] That is, after hydrolyzing a coupling agent, as shown in Tables 1 and 2, the coupling agent was 
applied to the skin steel platp front face by the roll coater, and after desiccation, it applied so that thf 
thickness after drying visco-elastic polymers on the skin steel plate might be set to 50 micrometers^ The 
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average molecular weight 12.000 and the Tg=-10 degree C polyester resin which blended the 5 sections 
(product made from a Japanese polyurethane industry) of koro roots L as a cross linking agent as visco- 
elastic polymers were used. The compound-die sound deadener was obtained for other skin steel plates 
which performed the still more nearly same coupling agent processing on it superposition and by 
carrying out press forming after drying spreading resin. T peel strength of this compound-die sound 
deadener was evaluated. T peel strength was measured according to JISK6854. The result is written 
together to Tables 1 and 2. 

[0030] The rate of crushing on the front face of a steel plate is suitable, and each example of this 
invention which performed coupling agent processing shows the outstanding bond strength so that more 
clearly than Tables 1 and 2. 
[0031] 

[Effect of the Invention] The lamination of a resin coijipound-die steel plate which has the stable high 
bond strength is possible, williout producing reSin exfolilatidh in the resin compoiind-die steel plate 
which consists of two or more steel plates and a viscoelasticity intermediate jproduct layer at the time of 
y^ious kinds of fabrication according to this inventioii, as explained in full detail above. 



[Traiislation done.] 
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^\-ut-t,<7:>mi ■ m^m^mzm\-ti-m<nhh'jt 
mx'M. ^ffiwm ■ mu:j^:^-)Vi(-m.mz-^wj:mm 
mw.<riMmimmmzm:>t,ixx\i^h. 30 
coo 0 3] c:mc«±. ism. ^Wb-^^mWi. xry 

mimmizmmt, zcr>2tkerm&mzf^m^m 

[0004] imm^zmm^tL?>^^z^m^m^ 

m^t^'mx'h'o. mii&tiximmM^tLicoi3< 
-mx'hh, mi>zmm^TX'm:kmf^m^j:^ 

^ixi,miz.m:^mm9i^t^fMzii.i/^^^im 40 
&cr>§^ \, mms^ib -> % mm-^'s^ $ ti , mmm<m 
^'^^mkthfz^\,z\i. wm5A-2<^\ \^'m 
\.z%t:,ith i. 0 \,z^±wmifim^ixk.«mmmth 
ztm^\ ttz. -^^^mm^rn^iimbbxii. m 
ms 5-1 507 3^^mizM.hiii> x 0 ^rmm. 

[00 0 5] L*»L, Zcr,Xd^j:'^^^t>m^'U'>rcm 

^ik'^mmtmmtmm^Bitimx'mK. ^-^ 
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[0006] *f6BHJi, ±m^^tm<r>x^.i:mmi. 
■^imm^f{-ytzmmm^^fzmm.-^mmmizm^ 
X. mmTmizmmm^^ttzb^j:<m^<7)m. 
izmmmb^j:mtirzmm^m^^i-^ mmm^m 
mmi^^mizK-oiSiZix hx'^mt?>zb S: smbt 
hi><r>X'h^. 

[0007] 

wii^<r)mmmizm^uc^^. aT(r>zbtimmi 

^X-hhtzib. 9ii^bmiiRb<r)mmmi&<^j:hZ 

bmimuz. mmmm^Ltibz^. -^^^tjaa 
uzib-^ & mwi<Dmmui. mmx§' < toiaci**^ 0 , 
m^mmtzy 5 h-rmizmmmsLim\>^fzif> 
izmwLmmii^z+^jm ixMmtsz t m^^j: 
\>\ ^m^, m^^mmmm^mm tmmm 
bcDMmmmmmmmmbmi^mMt. tm^z^ 
4^tim)ifim^u mmzmi^ti^mmsi 
m(:>m^^zbt/'mmLfz. 
[0008] ^mmb Lxii. 5 5 hxmxi&9^ 
m^mmmmm^'^m^Th^xi,. msm^ 
m(r>m{h^zmmi}^m&x'^ ?>mmw^^Wz^?> z b 
x\ mixfzmm^mtimi^iiizbim(^i)Hztj:^fz, 
stc, m^ms^bmmti{Ri&-tt)mmmm^z:t}y 
roymnm^mzbT. mm/mmmx-mmb 
mmbi^j!b^-t?>zb^zx^. mmbmmbm'^:h 

\^±ti^^b^j:i>Zbi}<mmUz. liLhO»£(ca-:>' 
ZZI,Z:^%mi^j:Uz{,<r>X'hl, 

[0009] t^j:t>-h. :^%mii. mum^mmizm 
mmi>^-o^wzm. mmizism^ix^^it>m^ 
tifzsk-m&'^mi^t. mmm2tmhb'mm 
mmmbi-f^m^^nm^m^imnzh^^x. m 

mmmm<^mtimtin o~8o%coiiHtcani$ 
tix\>^itzb i:mb ■r^m^mzm.fzmm.-^ 

[0010] mz:^mt:mznmi. 

[00 11] :^mi>zmmmm-^mmizm$ii 
mw^^mmm'^'i'mm)m<r)m$iimzmm^ti 

I) t <7)-C{4^i:ir^*^\ 1 0~3 0 0 uti>cr)mmimt L 

<. mwm(o-M(o\^±^mts^izii.. mKii 

i\^^-f:mc^^)Vif-i.z^Lmf6L^^mm^^ 

tL<ts:\\ -n. mmm-^ti^3ooum^mx.xh 



3 

[0012] *%0fl-c{i, m^^mmifm^'pmm) 

tliZX 0 . "l^'C^SlTi^fi^ (Ra) S: 0 . 3 ~2 . 0 ^im«K 

m^zmmt^ztx\ ^&<nm^Mmt/^yi^^-hmiz 
immmff^waizMm^mb^j:*) . mmmm<7)m€ii>zj: 

[0013] «3««ffl^m**n Qxmx'U. im 
0mx'<n^ih^mLx%T. m^<^n^^m^imm<r)m 

t£\\ 'S:h-^iSO%mLnmhtzi!b{,z\,i. m 

tuE&xmm-h z t ^^tfz^iziis&Mxmi)^ 

So Li^c^^'oT, ^Bi?)iWi${il0~8 0%<0iEHt 
[ 0 0 1 4 ] ^rfc . W6izm^-ri^ -yTU 

imtmm(^'^^mcommM^^htzit><.z\t^ mm^ 

T-^^il-?. Ra*i 0.3- 

2 . 0 p.'&<n'mz%m-h zbtmt ^^^t^m 

tter)mm<om^ti2.0~-4/xmX'h*). Zcr>Xd^j:m. 

^co±^ ^^fflTii , mmti^maizmmx^ ^j:\.^fzMz 
7y:^m:i}mm^ti^j:\.^bmmzMmmmmhisrF 

{i. ^«^ffii:fflll*Jt$ftliLRjEtl.«f<^ttJt*n 0 0 

t)mmm^zm?*-^tsz b x%m^flhrym^i}^■-^ 
h&mbmmb<ntmmtmskx't-f. m^mtn 
[0015] Ltzt^-ox. mm.0m<^mtimii o~8 

0%(r)mz^-th. mz\i. ^ffifi$5:Ra-C'0.3 

•mnhfz^{z\i. m^}^mmmx''^hixhm^(r>sm 

'C«fi$Ra«-m$$6HTf#l.^i6fcli, £Biffl<Oo- 
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ffl, -r^*)*>2 0~8 0g/ni2<7)JSt^®Hi7)t<7)tcaffl 

:^^mzm^^(^ixhm-'&^mi%b 
Lxii. mm^miizmifzm<r>mwmmmx^h 

10 ^^m^mmmmmmmxh'o. mssmmi^mm 

[0017] m<7)iia< . m^'i'fsmkwitrhi^ 

■ymmmmi±ticr>xnz. mtim. wuimmm^ 

Mizjfj y r V y^m^n ozbx\ mmmbrnm 
mbm^:hm±L. -mmit:mmm*^nt>ii 

[0018] -f^shib. ^mnrnx-hmmb^mm 

20 cmmtmmx'h'o. z<7)^.^m&mbLxmft 
hi] -vro ymi)mi^x^x'h o , mbmm.<^m 
•t?>mizi3\,^xmm(nm^mb txmL. tmmsi 
pm±-thzbAmmifz. 
[00 19] ij-yy-'j y^mmmbmmb Srsies 
mbmibm-^mi^i^MmD . mm^ 

^miztiK^xii. ijyr>ji} ^^umm b mm<r>m-r i. 
mizii\,^xmMm-^mb ixmL. ^«3sssri6] 

±$-i^s ^fc:, i^yyij-vTVy^. i-i^^-hm 

[0020] i^y yii'yr^}yym\i. -MstYSiXs 
(ffl L , y\i^mi^<^-m-? N U "x X i: IS^ "TSg^r 

40 \,zjiy)m<.'rtmLxi^yy-)vmi<z^^i,.^'^Lfzi^ 
5 y -/w Y s i ( o H ) 3 ifmwL-^^m y^y co^Btcsg-^ 

< ^^w.bw^i.zm^tt--^. miM^Ym^ffi 
[0021 ] ±ia*«t«iSY{i, f*ai-r&^iio^ 

x^lxy||*<«fKST-S) 0 . ^ISffigaYAixrK^Jri^ST' 
ftixtf. Wix,-Kdfj^, ^\yi^y. ^^Sy. g!9i-(b 
50 tt;l^'jx;^f;l'. ^^-'Jx^uy^j&^iffaT'**. * 



(4) 
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[0 0 2 2] >';^3T;^s;^-^5^;>!?•yruy^^4. 

[0023]^^*- hm yy-V y^^SiJ«4+/t7t*fc 

7m^^y^z^LX\^m^m(rymWibLX\i. (1) 

>f yrn;K^ ^^r-r-s t><o. (2) ^rdf xg^istfosa 

[ 0 0 2 4 3 T;U 5 =~^M.^it «y T 'J >im\t^'t>7m 

R)3, R : mmmtm^ . ^i^-m c^'f-'^izm 

ttll#:(-cooH. -onm) b^-^-t?>^MTiua 1 



[00253 ±w\-m -/ro y^mx\ ta^^mi 
^j:\>^:fiyr>)y'mTi>. 'jf^cow^mimix 

%mz-WiX'ht. 

[ 0 0 2 6 3 -yT-y yvmmit. ±ie<7);<? -yr u y 

**i0.5~10 0iiig/m2t^«.J:ei=^JH--5, >{?-y 

m^\^±.^z^m^'jft£\^. tfzmmm&mminoo 

■ mmikco:^ -yrv yy^KT^^mmi o. 5- 1 o omg 
mi\zr>\\x\m\zw^\j-£\Mi^^ 10 0-18 o*co 

iai*<ai:Lv^, t.fzi]-;r^)ymt.W^>&m):.M 
20 18 0X:Sr^;t, 2 5 0'>C*}1lX'»£$-<i:'S<0*^!S^L. 

[00273 midmmmwm:^. 

[00283 

[^13 
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150 
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*35?8«ll 3 


80 
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13.0 
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90 
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0 


6,0 
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[0029] -t^biy. fi yrv ymiMmmik. 
^Ltz. mmmimt i.xkmm\t LT3^;^-^L 

2.0 0 0. Tg=-1 0T:<S0;KUxXT;l'ffl)l*ttffl 

yifm'm^mLfz^(^x^ymi^inh^h^t. rv 
mwm<r>Tmmkm:m&Lti, TmimmiJ i sk* 



* 6 8 5 4 Kip ttsiis Ltz. ^<r)m^i^ 1 , 2 KOTe 

20 [0 0 30] ^1. 2 J:OBB'5>*^=S:J;3K. ilK^fflcT) 

[003 1] 

«»B52ftUl±i:«i3»tt+IS!t*l«Jit*>^>fltJK$*t«.fflli 
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